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Status 
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2a)n This action is FINAL. 2b)KI Tliis action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 
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4) S Claim(s) 8-17 and 21-27 is/are pending in the application. 
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6) S Claim(s) 8-1 5 and 21-27 is/are rejected. 

7) S Claim(s) Wand 17 is/are objected to. 
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a)n All b)n Some * 0)0 None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received In Application No. . 
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DETAILED ACTION 
Claim Objections 

1 . Claims 8-1 2 and 21 -23 are objected to because of the following informalities: 
Regarding claims 8 and 21 , the recitation that the first reflective surface has a 

curvature such that substantially all of the reflected light rays propagate at a first angle 
relative to the axis that passes through the point and converge towards a region to 
produce uniform illumination seems to be misdescriptive of the invention. Given that 
substantially of the rays are propagating at the same angle from the first reflective 
surface, there is something missing from the claim in order for the light rays to 
converge. The light rays from the first reflective surface converge towards a region with 
other light rays from other reflective surfaces that is, they are converging with each 
other but by themselves the light rays from the first reflective surface do not converge 
towards a region to form uniform illumination. Claims 9-12 and 22-23 inherit the same 
issue. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 8.11-15 and 21-24 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Foo US 6.231 .198. 

In regard to claims 8 and 21 , Foo discloses (see Figure 5) an apparatus or 
method comprising a first reflective surface (514) to reflect light rays emanating from a 
point (506). the first reflective surface having a curvature such that substantially all of 
the reflected light rays propagate at a first angle relative to an axis that passes through 
the point and converge towards a region to produce uniform illumination at the region as 
described in column 5, lines 1-67, column 6, lines 1-67 and column 8. lines 26-30. 

Regarding claims 1 1 and 22. Foo discloses (see Figure 5) a second reflective 
surface to reflect light rays emanating from the point, the second reflective surface 
having a curvature such that the reflected light rays propagate at a second angle with 
the optical axis, the reflected light rays forming an annular wave front that converges 
towards the region as shown in Figures 5B-5D and as described in column 5, lines 1-67 
and column 6. lines 1-67. 

Regarding claims 12 and 23. Foo discloses that the second angle is different 
from the first angle as described in column 5. lines 1-67 and column 6. lines 1-67. 

In regard to claim 13. Foo discloses (see Figure 5) an apparatus comprising a 
reflective surface (514) positioned relative to an optical axis to reflect light rays 
emanating from a location (506) on the optical axis so that the light rays converge 
towards a region on a plane (520. 542) perpendicular to the optical axis, the reflective 
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surface having a curve segment that comprises a section of a parabolic curve (512) that 
has a focal point at the location and has been rotated through an angle relative to the 
optical axis about an axis of rotation that is non-parallel to the optical axis as shown in 
Figures 5A-5D and as described in column 5, lines 1-67 and column 6, lines 1-67. 

Regarding claim 14, Foo discloses that the reflective surface comprises the 
surface swept by sweeping the curve segment about the optical axis as shown in 
Figures 5B-5D and as described in column 5, lines 1-67 and column 6, lines 1-67. 

Regarding claim 15, Foo discloses that the rotation angle of the parabolic curve 
(512) equals the angle between the optical axis and a propagation direction of light rays 
reflected by the reflective surface as shown in Figures 5B-5D and as described in 
column 5, lines 1-67 and column 6, lines 1-67. 

In regard to claim 24, Foo discloses (see Figure 5) a method comprising 
providing a first reflective surface (514) to reflect light rays emanating from a location, 
the first reflective surface having a curvature such that reflected light rays propagate in 
a direction at a first angle with an axis and converge toward a region to produce uniform 
illumination at the region; and providing a second reflective surface (any of the other 
reflective surfaces 514 following the parent parabolic surface 512) to reflect light rays 
emanating from the location, the second reflective surface having a curvature such that 
reflected light rays propagate in a direction at a second angle with the axis and 
converge toward the region, the second angle different from the first angle as described 
in column 5, lines 1-67, column 6, lines 1-67 and column 8, lines 26-30. 
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4. Claims 24-26 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Vasylyev et a! US 6,620,995. 

In regard to claim 24, Vasylyev et al teaches (see Figures 1 , 2, 5, 6) a method 
comprising providing a first reflective surface (18) to reflect light rays emanating from a 
location, the first reflective surface having a curvature such that reflected light rays 
propagate in a direction at a first angle with an axis and converge toward a region to 
produce uniform illumination at the region as shown in Figures 1 , 5 and 6, and providing 
a second reflective surface (18) to reflect light rays emanating from the location, the 
second reflective surface having a curvature such that reflected light rays propagate in a 
direction at a second angle with the axis and converge toward the region, the second 
angle different from the first angle as can in seen in Figures 1 , 5 and 6 and as described 
in column 3, lines 51-67 and column 4, lines 1-24. 

Regarding claim 25, Vasylyev et al teaches (see Figure 1) that the first reflective 
surface (one of the reflective surfaces 18 closest to the spot 20) and the second 
reflective surface (one of the reflective surfaces closer to the source) are concentric to 
the axis and the first reflective surface is closer to the location than the second reflective 
surface as shown in Figure 1. 

Regarding claim 26, Vasylyev et al teaches further comprising adjusting the 
relative positions of the first and second reflective surfaces so that when light rays are 
refiected by the first reflecfive surface, the reflected light rays are not blocked by the 
second reflective surface as described in column 7, lines 57-65. 
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Claim Rejections - 35 (JSC §103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Foo US 6.231.198 in view of Takahashi US 6.172.825. 

Regarding claims 9 and 10, Foo teaches the invention as set forth above but 
does not teach in regard to claim 9. that the reflective surface comprises a ruthenium 
layer or in regard to claim 10, that the reflective surface comprises multilayer coatings. 

Regarding claims 9 and 10, Takahashi teaches that the reflective surface 
comprises a ruthenium layer or comprises multilayer coatings as described in column 8, 
lines 21-25. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize a ruthenium layer or multilayer coatings of Takahashi in 
the apparatus of Foo in order to properly reflect light in the ultraviolet spectrum for 
applications of interest (i.e., projection lithography) in that frequency range. 

7. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vasylyev et al US 6.620.995. 

Regarding claim 27, Vasylyev et al teaches the invention as set forth above but 
does not teach further comprising treating the surface of the first and second reflective 
surfaces to enhance reflectivity of light having a wavelength less than 300nm. It is well 



Application/Control Number: 10/713,842 Page 7 

Art Unit: 2872 

known in the radiant energy art to have reflective surfaces l<eyed to reflect certain 
wavelengths. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to treat the surface of the first and second reflective 
surfaces to enhance reflectivity of light having a wavelength less than 300nm in order to 
properly reflect and focus light in the ultraviolet spectrum for application of interest in 
that frequency range. 

Allowable Subject Matter 

8. Claims 16 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten In independent form including all of the 
limitations of the base claim and any intervening claims. 

9. Claim 16 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, the rotated parabolic curve represented by the 
claimed equation as set forth in the claimed combination. 

Claim 17 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, the rotated parabolic curve represented by a 
truncated expansion of the claimed equation as set forth in the claimed combination. 

The prior art of record teaches an apparatus comprising a reflective surface 
positioned relative to an optical axis to reflect light rays emanating from a location on 
the optical axis so that the light rays converge towards a region on a plane 
perpendicular to the optical axis, the reflective surface having a curve segment that 
comprises a section of a parabolic curve having a focal point at the location and rotated 
an angle relative to the optical axis. However, the prior art does not teach that the 
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rotated parabolic curve is represented by the recited equations and there is no 
motivation or teaching to modify this difference as derived. 

Response to Arguments 

10. Applicant's arguments with respect to claims 8-23 have been considered but are 
moot in view of the new ground(s) of rejection. 

Applicant's arguments filed on 27 June 2006 in regard to claims 24-26 (Vasylyev) 
have been fully considered but they are not persuasive. Applicant argues that each 
concave reflective element of Vasylylev does not have a curvature such that 
"substantially all of the reflected light rays propagate at a first angle relative to an axis". 

In response to this argument, the Examiner would like to point out that the 
current recitation of claim 24 does not recite that "substantially all of the reflected light 
rays propagate at a first angle relative to an axis". Rather, it only recites that the first 
reflective surface and the second reflective surface "reflect light rays". Therefore, 
Examiner believes that Vasylylev (as shown in Figure 5) meets the current limitation 
and the rejection for claims 24-26 is maintained. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure, Pressley US 4.475,027 and Hohberg US 5,285,320 teach 
apparatus comprising reflective surfaces having curvatures which produce uniform 
illumination at a region. 
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1 2. Any inquiry concerning this communication or earlier communications from tlie 
examiner should be directed to Alessandro Amari whose telephone number is (571)272- 
2306. The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supen/isor, Drew Dunn can be reached on (571) 272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ava(J|u| 

01 September 2006 



